The prospect of silicon photonics is particularly promising: the fabrication is mostly compatible with standard CMOS technology and it will offer tremendous advantages over traditional optical communication solutions with respect to size, cost and power . There has been a significant activity in the development of photonic circuits having a density approaching that of modem electronic circuits for future chip-to-chip or onchip optical interconnects. Therefore, an ultrasmall footprint of integrated optical components is of pivotal importance.
Here, we report on two specific types of integrated microcavities, namely circular grating resonators [I] By adding in-and out-coupling waveguides the Q-factor will reduce to a few thousands , corresponding to photon lifetimes and therefore optical switching times in the range of a few picoseconds [6] . The linear optical properties of such cavities are investigated by transmission spectroscopy. By means of scanning near-field optical microscopy (SNOM) we are able to probe the spatial distribution of resonant optical modes and parasitic losses. High speed all-optical switching is demonstrated by optical excitation of charge carriers within the cavity. Recent work towards electrically active device structures achieved through a carrier-injection-based p-i-n junction is presented . 
